As stem cells in the center of the shoot apical meristem divide, daughter cells are pushed to the periphery, where they begin to differentiate into other cell fates. Transcription factor networks underlie this differentiation. For example, by using both genetic and transcriptional analyses, target genes of the key transcription factor Wuschel have been identified (reviewed in Bustamonte et al., 2016) . More advanced methods to assess changes in chromatin accessibility on a genome-wide scale are feasible. As shown in the schematic in Figure 1 , a method termed INTACT (for isolation of nuclei tagged in specific cell types) is used first -fluorescent protein-tagged nuclei are biotinylated and then affinity-purified using streptavidin-coated magnetic beads (Deal and Henikoff, 2010) . Subsequently, these nuclei are used for ATAC-seq (assay for transposase-accessible chromatin with high-throughput sequencing) (Buenrostro et al., 2013) -regions that are hypersensitive to the transposase identify accessible chromatin and thereby the transcription factor-binding sites within this chromatin (Lu et al., 2016) . With such data, transcriptional networks and how they might change can be deduced and hypotheses generated for further testing.
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In the highlighted paper (Sijacic et al., 2018) , INTACT-ATAC-seq Maher et al., 2018) was used to compare undifferentiated stem cells in the Arabidopsis shoot apical meristem with differentiated leaf mesophyll cells. The team is comprised of Roger Deal's group, at Emory University, and Rich Meagher's group, at the University of Georgia. Roger Deal has been interested in plants since he was a small child; his mother is an avid gardener and he first learned from her. He was an undergraduate at the University of South Carolina, then completed his Ph.D. in Rich's lab, where he worked on actin-related proteins. For his postdoc he joined the lab of Steve Henikoff in Seattle, to pursue his interests in cell fate specification, and while there he developed the INTACT method for purifying nuclei from specific cell types. Roger started his own lab in 2012, focused on understanding how transcriptional and epigenomic changes modulate development. First author Paja Sijacic is a post-doc who had previously worked on self-incompatibility in Petunia; he generated the meristem-specific INTACT transgenic plants and carried out the ATAC-seq experiments. Co-first author Marko Bajic's undergraduate degree was in chemistry and he later had studied zebrafish neurobiology, but as a rotating graduate student he decided plant biology was for him (even though there was only one plant molecular biology lab at Emory!) -he joined Roger's lab in 2013 and will graduate this year. Marko handled most of the data analysis aspects of the highlighted paper. Rich and Elizabeth (Libby) McKinney have generated several leaf cell-specific INTACT transgenic plants, including the mesophyll-specific line used in the highlighted paper.
So, what did the team expect to find? Roger's group had used INTACT-ATAC-seq to compare two different fully differentiated cell types (root epidermal hair cells and non-hair cells) . They expected that there might be more substantial differences between undifferentiated and differentiated cells. They also thought that a genome-wide assessment of chromatin accessibility in stem cells would be informative per se, as such a study had not been done. In general, they found that regions of accessible chromatin in mesophyll cells were also accessible in stem cells, but also found that there were additional regions that were not accessible in mesophyll cells that were accessible in stem cells. More specifically, they compared transposase hypersensitive sites between the two cell types, then identified transcription factor binding sites that were accessible in one cell type and not the other. They first checked whether the transcription factors that would bind these sites were cell-preferential (as they should have been, if the INTACT-ATAC-seq approach was valid). This notion was largely validated -there were 23 such transcription factors identified in the stem cell dataset and 129 in the mesophyll dataset. They then used the STRING program (Szklarczyk et al., 2017) to infer connections between transcription factors in each cell type. Strikingly, in the stem cells, two IDD transcription factors and two GATA transcription factors stood out. Over 9000 genes were potential targets of one or more of these transcription factors and over 500 of these were predicted targets for all four. Similar analyses with the mesophyll cell dataset identified WRKY, ERF, TCP, PIF and BR transcription factors as working together to regulate mesophyll genes. In both datasets, they noticed that many of the putative target genes of these transcription factors were also transcription factors. For example, five transcription factors identified in the mesophyll sub-network were predicted to regulate RVE, and RVE was also predicted to regulate itself. A recurrent theme was that basic Helix-loop-helix (bHLHs) and bZIP transcription factors were predicted to target genes in concert. Using this information, they were able to propose transcription factor-target gene networks in both the stem cells and in mesophyll cells.
They are planning to mechanistically test and further define some of these proposed networks. For example, by using reverse genetics and inducible overexpression of particular transcription factors, coupled with ChIP-seq and RNA-seq, they hope to define the directionality of regulation (positive or negative) for each predicted transcription factor-transcription factor connection. They ultimately want to understand how transcription factor networks maintain stem cell identity and how different specialized cell types are derived from stem cells. Their datasets will be useful for researchers who are interested in cell fate specification, particularly those interested in apical meristem stem cells or mesophyll cell types. Their datasets will also be useful for comparisons with ATAC-seq datasets from other Arabidopsis cell types. Lastly, the highlighted paper provides a protocol for those wanting to apply INTACT-ATA C-seq to other scarce cell types, as only~750 seedlings were needed to isolate enough stem cell nuclei for their experiments. Figure 1 . Schematic of the INTACT-ATAC-seq protocol. Left panel, transgene constructs (above) and workflow for INTACT (below). A Nuclear Targeting Fusion protein is expressed in a specific cell type and binds to the nuclear envelope, where it is then biotinylated (indicated with a "B") by Biotin Ligase. Nuclei from that cell type are then purified using streptavidin-coated magnetic beads and used as input for chromatin accessibility profiling. Right panel, protocol for ATACseq (Assay for Transposase Accessible Chromatin with high throughput sequencing). Image credit: Marko Bajic.
